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Description 

The present invention relates generally to electrical 
medical leads, and more particularly to stimulation 
leads of the type which dispense a steroid or other drug s 
adjacent to the stimulation site. The invention is particu- 
larly useful in the context of a cardiac pacing lead. 

Delivery of a drug at the stimulation site of an 
implantable pacing lead is disclosed in U.S. Patent No. 
4,711,251, issued to Stokes. A particularly desirable 
configuration for such a lead is disclosed in U.S. Patent 
No. 4,506,680, also issued to Stokes. In this configura- 
tion, the drug to be dispensed, a glucocorticosteroid, is 
compounded with silicone rubber based medical adhe- 
sive, and located within a chamber within the distal end 
of the stimulation electrode. The steroid acts as an anti- 
inflammatory agent, reducing the effects of inflamma- 
tion due to the reaction of the tissue to the stimulation 
electrode. 

Alternative embodiments of stimulation electrodes 
which elute a steroid or other drugs are disclosed in 
U.S. Patent No. 4,606,1 18 issued to Cannon et al and in 
U.S. Patent No. 4,577,642 issued to Stokes. A myocar- 
dial pacing lead adapted to deliver steroid at the stimu- 
lation site is disclosed in Statutory invention 
Registration No. H356, publication date November 3, 
1987, by Stokes et al in which a steroid is delivered 
through a barbed electrode to a delivery point within the 
myocardium. 

The lead disclosed in U.S. Patent No. 4,506,680, 
issued to Stokes, employs a monolithic controlled 
release device (MCRD) in which sodium dexametha- 
sone phosphate is compounded in silicone rubber 
based medical adhesive. While this provides a workable 
controlled release device, it swells significantly during 
use. As a result, in the electrode disclosed in that pat- 
ent, the MCRD is contained within a hollow chamber 
within the electrode, and provided with an internal 
expansion space into which the release device may 
expand. US-A-4 819 661 refers to an electrical medical 
lead according to the preamble of claim 1 . 

An object basic to the present invention is to pro- 
vide a medical electrical lead having a controlled drug 
release device which may be fabricated and assembled 
in a simple manner and which may be mounted 
exposed to or on the exterior surface of the lead. 

In conformity with the present invention a medical 
electrical lead comprises: 

an elongated insulative lead body having a proximal 
end and a distal end; 

an elongated conductor having a proximal end and 
a distal end, mounted within said insulative lead 
body; 

an electrode asembly, mounted at the distal end of 
said insulative lead body, comprising an electrode 
head having a lumen open to the distal end of said 
lead; 


a fixation helix having a proximal end located within 
said lumen and a distal end extending from the dis- 
tal end of said lead; 

a controlled release device taking the form of a hol- 
low cylinder, mounted within said electrode head, 
mounted around said fixation helix, said controlled 
release device having an interior surface surround- 
ing said fixation helix and adapted for elution of a 
desired drug from said interior surface into said 
lumen of said electrode head; and 
an electrode surface, mounted to said electrode 
head, coupled to the distal end of said elongated 
conductor, wherein said lumen is open to the distal 
end of said lead and said fixation helix is rotatable 
with respect to said controlled release device. 

An implementation of the present invention 
employs a dimensionally stable monolithic controlled 
release device (MCRD) fabricated of a polymer such as 
a polyurethane, polyurea or polyurethane polyurea. The 
MCRD does not expand significantly when exposed to 
body fluid and therefore may be mounted exposed to or 
on the exterior surface of a pacing lead. The release 
device may be cast or molded to a desired shape, and 
may be located adjacent to or on the electrode surface. 
The MCRD may be fabricated as a polymer composite 
which is readily adhesively bonded to other components 
of the lead. For example, a polyurethane MCRD is read- 
ily adhered to a pacing lead having a polyurethane insu- 
lative sheath, or molded polyurethane components 
adjacent to the electrode. The MCRD may also be 
mechanically attached to the pacing lead. 

In preferred embodiments, the release device is 
configured as an annular member encircling the fixation 
helix in an endocardial screw-in lead. This allows the 
steroid to elute in the vicinity of the electrode, without 
requiring delivery of the steroid through the electrode. 
The MCRD may be located within a lumen or recess at 
the distal tip of the lead. Steroid may then elute from the 
bulk of the MCRD into body fluid within the lumen, and 
then contact the tissue adjacent to the tip of the lead. By 
limiting the surface available for elution primarily to the 
interior of the lead, dissipation of the steroid into the 
bloodstream is reduced. Because the MCRD is gener- 
ally dimensionally stable, it will not expand to the degree 
that it interferes with the operation of the fixation helix. 

Fig. 1 is a side, cutaway view of a first embodiment 
of the present invention. 

Fig. 2 is a side, cutaway view of an alternative 
embodiment of the present invention. 

Fig. 1 is a side, cutaway view of the distal end of a 
cardiac pacing lead employing a monolithic controlled 
release device, according to the present invention. The 
remainder of the structure of the lead may correspond 
to that illustrated in the article "The Impact of Pending 
Technologies on a Universal Connector Standard", by 
Doring and Flink, published in PACE. November- 
December 1986, part 2, pp. 1186-1190, incorporated 
herein by reference in its entirety. However, any conven- 
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tional pacing lead construction may be used, provided 
that it includes a freely rotatable coiled conductor 
extending through the lead body. 

The distal end of the pacing lead illustrated in Fig. 1 
carries the electrode assembly. The electrode assembly 
includes an electrode head comprising head member 
10, electrode guide 26 and sleeve 32. Head member 10 
is moulded plastic and includes an internal cylindrical 
lumen 12. Entering the lumen 12 from the proximal end 
is an elongated coiled conductor 14. As illustrated, con- 
ductor 14 takes the form of a multifilar coil having three 
individual f ilars. However, other coil configurations might 
also be used. Surrounding coil 14 is a tubular insulative 
sheath 16, which extends to the proximal end of the 
lead. Coil 14 is mounted so that it rotates freely within 
sheath 16. Exiting the distal end of the lead is a sharp- 
ened helix 18, which is screwed into the tissue to be 
stimulated and functions as an electrode. Helix 18 and 
coil 14 are mechanically and electrically maintained in 
contact with one another by means of crimps 24, which 
mechanically compress the proximal end of helix 18 and 
the distal end of coil 14 between crimping core 20 and 
crimping sleeve 22. As coiled conductor 14 is rotated in 
a counterclockwise direction as viewed from the distal 
end of the lead, helix 18 is screwed out of the distal end 
of the lead rotating around electrode guide 26. A radio- 
paque indicator ring 28 is located within lumen 12 of 
lead member 10. and serves to indicate the position of 
helix 18. By using a fluoroscope, the physician can 
determine the distance between crimping sleeve 22 and 
indicator ring 28, and thereby determine the distance 
helix 18 has been screwed out of the lead. 

A monolithic controlled release device (MCRD) 30 
is located at the distal end of electrode guide 26. MCRD 
30 takes the form of an annulus surrounding helix 18. 
MCRD 30 is mounted against the distal end of electrode 
guide 26 and is surrounded by a platinum sleeve 32, 
which is provided with a circumferential, die formed 
shoulder 34 at its proximal end, retaining sleeve 32 to 
electrode guide 26. A die formed shoulder at the distal 
end of sleeve 32 assists in retaining MCRD 30. 

In this embodiment, sleeve 32 is electrically iso- 
lated from any of the conductors of the lead. However, in 
alternative embodiments, sleeve 32 might be electrically 
coupled to conductor 14 or an additional conductor and 
used as an electrode. In some alternative embodiments 
in which sleeve 32 is used as an electrode, helix 18 may 
be electrically inactive and used only to affix the distal 
end of the lead to heart tissue. Screw-in leads employ- 
ing electrodes mounted to the end of the lead body and 
electrically isolated fixation helices are disclosed in U.S. 
Patent No. 4,217,913, issued to Dutcher, and in U.S. 
Patent No. 4,209,019, issued to Dutcher et al, both of 
which are incorporated herein by reference in their 
entirety. 

Helix 1 8 is screwed into the body tissue, with sleeve 
32 lying adjacent the tissue. In use, the cavity 38, 
defined by the interior of electrode guide 26 and MCRD 
30, becomes filled with body fluid, and the drug incorpo- 


4 

rated in MCRD 30, preferably an anti-inflammatory or 
anti-arrhythmic drug, elutes into the body fluid and 
thereafter into the body tissue adjacent the end of 
sleeve 32. Helix 1 8 tends to hold the body tissue against 

5 the distal end of sleeve 32. This allows sleeve 32 to 
largely retain the steroid eluted from MCRD 30 in the 
immediate vicinity of the tissue, rather than allowing it to 
be dispersed in, or washed away by the bloodstream or 
other body fluid. 

10 Hg. 2 shows a side cutaway view of the distal end 
of an alternative embodiment of a pacing lead according 
to the present invention. The distal end of the pacing 
lead carries the electrode assembly. The electrode 
assembly includes an electrode lead comprising a 

is moulded plastic head member 1 1 0 and a moulded plas- 
tic electrode guide 126. Entering the lumen 1 12 of head 
member 110 from the proximal end is an elongated 
coiled conductor 1 14. Surrounding coil 1 14 is an insula- 
tive sheath 116, which extends to the proximal end of 

20 the lead. Coil 114 is mounted so that it rotates freely 
within sheath 116. Exiting the distal end of the lead is a 
fixation helix 1 18. Helix 118 and coil 1 14 are coupled to 
one another by means of a crimping sleeve 122 and a 
crimping core 120, which function similarly to the corre- 

25 sponding parts illustrated in Fig. 1 . Helix 1 18 is screwed 
out the distal end of the lead by rotation of coil conduc- 
tor 114. An indicator ring 128 serves to indicate the 
extent to which helix 1 18 has been screwed out of the 
distal end of the lead. 

30 In this embodiment, the configuration of electrode 
guide 1 26 differs from that of electrode guide 26 (Fig. 1), 
in that MCRD 130 is maintained affixed to electrode 
guide 126 by means of adhesive. In this configuration, it 
is especially advantageous that electrode guide 126 

35 and MCRD 130 are made of similar plastics in order to 
facilitate adhesive bonding of MCRD 130 to electrode 
guide 126. In the context of a cardiac pacing lead, 
MCRD 130 and guide 126 may both be fashioned of 
polyurethanes. In all other respects, the lead functions 

40 identically to the lead illustrated in Fig. 1 . 

Monolithic controlled release devices appropriate 
for use in conjuction with the present invention are fab- 
ricated by first mixing the steroid or other drug to be 
delivered with the monomer or prepolymer components 

45 of the MCRD. The mixture is then subjected to polymer- 
izing conditions, causing the formation of a polymeric 
MCRD which includes the drug to be delivered. 

In general, the composite MCRD should be rela- 
tively dimensionally stable so that it does not exhibit 

so undue swelling when exposed to body fluid. Appropriate 
polymers for achieving this result would include poly- 
urethanes, polyureas, polyurethane-polyureas, epoxies 
or the like. Examples of appropriate methods of fabrica- 
tion of monolithic controlled release devices according 

55 to the present invention are set forth below. The polymer 
may be crosslinked or non-crosslinked and the degree 
of crosslinking may be useful in varying the elution rate. 
Other variables which may affect the elution rate include 
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steroid loading, steroid particle size, and the configura- 
tion of the soft segment of the polymer. 

In the examples which follow, the drug incorporated 
into the monolithic controlled release device is sodium 
dexamethasone phosphate, an anti-inflammatory glu- s 
cocorticosteroid. In all of the examples set forth below, it 
is important to dry the steroid prior to incorporation into 
the polymer to avoid undesired side reactions. An ade- 
quate procedure for drying the steroid is to place the 
steroid powder under vacuum and dry it for four days at w 
50°C. The vacuum may then be broken to dry nitrogen. 
The steroid should then be placed in a desiccator under 
vacuum for a minimum of four additional days at room 
temperature. The steroid should remain in the desicca- 
tor until immediately prior to use. The vacuum in the is 
desiccator should be broken to dry nitrogen immediately 
before incorporation of the steroid into the MCRD for- 
mulation. In methods according to the following exam- 
ples, it is preferable that the reactions take place under 
nitrogen in order to avoid unwanted side reactions. Stor- 20 
age of prepolymers and curing of polymers should like- 
wise be done under nitrogen purge or vacuum. 

EXAMPLE 1 

25 

A polyurethane containing sodium dexamethasone 
phosphate was produced according to a two-step 
polymerization method. 

Stepl 30 

11.18 grams (.075 Eq.) of 9-hydroxymethyl octade- 
canol, supplied by Henkel Corp. and 10.58 grams (.178 
Eq.) of 1,6-hexane diol were dried under vacuum at 
100°C, and combined with 49.82 grams of dimer diiso- 35 
cyanate (.167 Eq.) which had previously been heated to 
100°C. The mixture was stirred until clear, and then 
allowed to cure under nitrogen 12 to 16 hours at 50°C. 
The resulting prepolymer was stored under nitrogen at 
ambient temperature. 40 

Step 2 

10.51 grams (.012 Eq.) of the hydroxyl terminated 
prepolymer formed above were mixed with 7.02 grams 45 
(.047 Eq.) of 9-hydroxymethyl octadecanol which had 
previously been heated to 65°-93°C (150°-200°F), and 
the mixture was stirred. 9.53 grams of sodium dexame- 
thasone phosphate, previously dried as discussed 
above, were slowly mixed into the above mixture. After so 
incorporation of the steroid, 4.94 grams (.059 Eq.) of 
1 ,4-cyclohexane diisocyanate were stirred into the mix- 
ture, and the resulting mixture was placed in a 93°C 
(200°F) oven until the cyclohexane diisocyanate had 
dissolved completely. The mixture was then placed into ss 
a picture frame mould and allowed to cure overnight at 
50°C under nitrogen purge to produce a film approxi- 
mately 0.97 mm (0.038 inches) thick. 


EXAMPLE 2 

A second polyurethane containing steroid was pro- 
duced according to the following two-step process. 

Stepl 

6.68 grams (.025 Eq.) of dimerol and 13.48 grams 
(.226 Eq.) of 1,6-hexane diol were dried under vacuum 
at 100°C and then mixed with 49.82 grams (.167 Eq.) of 
dimer diisocyanate which had previously been heated to 
100°C. The mixture was stirred until a clear solution was 
formed, and cured overnight under nitrogen for 12 to 16 
hours at 50°C. The resulting prepolymer was stored 
under nitrogen purge at room temperature. 

Step 2 

7.62 grams (.009 Eq.) of the hydroxyl terminated 
prepolymer prepared according to Step 1 were mixed 
with 8.89 grams (.033 Eq.) of dimerol which had previ- 
ously been heated to 1 10°C and mixed well. 8.5 grams 
of dried sodium dexamethasone phosphate were slowly 
added to and mixed into the mixture. Following this, 3.53 
grams (.042 Eq.) of 1 ,4-cyclohexane diisocyanate were 
added to the mixture, and the mixture was heated and 
stirred at 50°C - 80°C until the cyclohexane diisocy- 
anate was melted and dispersed. The resulting polymer 
was placed into picture frame moulds and cured over- 
night at 50°C under nitrogen purge to form a film of 
approximately 1.02 mm (0.040 inches) in thickness. 

EXAMPLE 3 

A polyurethane approximating the characteristics of 
Pellethane (trade mark) 5363-80A, incorporating the 
steroid was prepared according to a two-step proce- 
dure. 

Stepl 

43.35 grams (.300 Eq.) of Isonate 143U a diisocy- 
anate product of Upjohn was combined with 49.82 
grams (.100 Eq.) of Polymeg 1000, a diol produced by 
Quaker Oats. The mixture was heated to 50°C and 
stirred occasionally until the reaction started to exo- 
therm. The mixture was then held at 50°C for 16 to 24 
hours. 

Step 2 

9.12 grams (.02 Eq.) of the isocyanate terminated 
prepolymer prepared in Step 1 above were added to .88 
grams (.02 Eq.) of 1 ,4-butane diol and 3.46 grams of 
sodium dexamethasone phosphate. The materials were 
mixed until homogenous, placed in a picture frame 
mould and allowed to cure for 16 hours at 50 P C under 
nitrogen purge. 
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} EXAMPLE 4 

A cross-linked version of the polyurethane of Exam- 
ple 1 containing sodium dexamethasone phosphate 
was produced according to the following polymerization 
method. 

Stepl 

10.6 grams (.013 Eq.) of a hydroxyl terminated pre- 
polymer according to Step 1 , Example 1 , were prepared 
and mixed with 5.52 grams (.047 Eq.) of C20 triol (bis- 
hydroxymethyl octadecanol), supplied by Henkel, 5.9 
grams of sodium dexamethasone phosphate and 4.95 
grams (.060 Eq.) of 1 ,4-cyclohexane diisocyanate. The 
resulting mixture was placed in a 93°C (200°F) oven 
under nitrogen purge and slowly mixed periodically until 
a homogenous mixture was produced. The resultant 
mixture was poured into a picture frame mold, pressed 
to form a film of approximately 1.02 mm (0.040 inches) 
and cured for 16 to 24 hours at 50°C. Testing of the 
resultant film by immersion in deionized water indicated 
some elution of the steroid, but less elution than from 
the steroid of Example 1 , suggesting that elution rate 
may be affected by the degree of cross-linking of the 
matrix. 

In order to predict whether the steroid incorporated 
into the above polymers would elute out of the polymers 
in the presence of body fluid, annular plugs having the 
configuration illustrated for MCRD 30, Fig. 1, were cut 
out of the films. All of the MCRDs prepared according to 
the above examples were generally dimensionally sta- 
ble in and eluted steroid into deionized water. 

Although the above examples set forth specific pol- 
ymers which are appropriate for fabrication of mono- 
lithic controlled release devices, it is believed that other 
urethanes, and other polymers will also be appropriate. 
Polyureas and other dimensionally stable, water perme- 
able polymers may also be useful, provided that the 
conditions required to process the polymers avoid the 
necessity of application of high levels of heat, which 
may decrease the potency of the drug incorporated. 

If polyureas are used, the first step of the process 
may comprise the reaction of a diamine or polyamine 
alone or in conjunction with a diol or polyol with a diiso- 
cyanate or polyisocyanate to produce a polyurea or 
polyurea-polyurethane prepolymer. If the prepolymer is 
isocyanate terminated, the second step may then com- 
prise mixing the steroid with the prepolymer followed by 
reaction of the prepolymer with a diamine or polyamine 
to form a polyurea or with a diol or polyol to form a poly- 
urea-polyurethane. If the prepolymer is amine termi- 
nated, the second step may then comprise mixing the 
steroid with the prepolymer followed by reaction of the 
prepolymer with a diisocyanate or polyisocyanate alone 
or in conjunction with a diol or polyol to form a polyurea 
or polyurethane-polyurea. 

It is believed important in the context of the inven- 
tion, therefore, that the drug be incorporated into the 


polymer during the polymerization process, and that the 
polymer may be fabricated using processes which do 
not exceed 100° to 150°C for any significant length of 
time. 

5 

Claims 

1 . A medical electrical lead, comprising: 

10 an elongated insulative lead body having a 

proximal end and a distal end; 
an elongated conductor (14) having a proximal 
end and a distal end, mounted within said insu- 
lative lead body; 

is an electrode head (10), mounted at the distal 

end of said insulative lead body and having a 
lumen (12); 

a fixation helix (18) having a proximal end 
located within said lumen and a distal end 

20 extending from the distal end of said lead; 

a controlled release device (30) taking the form 
of a hollow cylinder, mounted at said electrode 
head, said controlled release device having an 
interior surface surrounding said fixation helix 

25 and adapted for elution of a desired drug from 

said interior surface into said lumen of said 
electrode head; and 

an electrode surface, mounted to said elec- 
trode head, coupled to the distal end of said 
30 elongated conductor, characterised in that said 

lumen is open to the distal end of said lead and 
said fixation helix is rotatable with respect to 
said controlled release device. 

35 2. A medical electrical lead according to claim 1 
wherein said electrode head comprises a member 
(10) having an internal lumen and a cylindrical 
sleeve (32) mounted external to said member and 
extending distally from said member, said sleeve 

40 having inwardly directed projections around the cir- 
cumference of said sleeve at the proximal and distal 
ends of said sleeve, the projections at the proximal 
end of said sleeve engaging said member, said 
controlled release device (30) mounted at the distal 

45 end of said member, encircled by said sleeve, said 
inwardly directed projections at the distal end of 
said sleeve mounted distal to said controlled 
release device, whereby said controlled release 
device (30) is mounted to and contained within said 

so electrode head. 

3. A lead according to claim 1 or claim 2 wherein said 
electrode surface is located on said fixation helix 
(18). 

55 

4. A lead according to claim 1 or claim 2 wherein said 
helix (18) is advanceable from a first position in 
which the distal end of said helix is adjacent to the 
distal end of said electrode head to a second posi- 
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tion in which the distal end of said helix is located 
distal to said electrode head. 

5. A lead according to claim 4 wherein said helix (18) 
is advanceable from said first position to said sec- s 
ond position by rotation of said helix and wherein 
said elongated conductor (14) is rotatably mounted 
within a sheath (16) and mechanically coupled to 
said fixation helix whereby rotation of said conduc- 
tor accomplishes rotation and advancement of said 10 
fixation helix from said first position to said second 
position. 

Patentanspruche 

75 

1. Medizinisch-elektrische Leitung, aufweisend: 

einen langgestreckten isolierenden Leitungs- 
kOrper mit einem nahen und einem fernen 
Ende, 20 
einen in dem isolierenden Leitungskdrper 
angeordneten langgestreckten Leiter (14) mit 
einem nahen und einem fernen Ende, 
einen Elektrodenkopf (10), der am fernen Ende 
des isolierenden LeitungskOrpers angebracht 25 
ist und einen Freiraum (12) aufweist, 
eine Befestigungswendel (18) mit einem inner- 
halb des Freiraums angeordneten nahen Ende 
und einem sich von dem fernen Ende der Lei- 
tung weg erstreckenden fernen Ende, 30 
eine am Elektrodenkopf angebrachte kontrol- 
lierte Freigabe-Einrichtung (30) in Form eines 
Hohlzylinders, die eine die Befestigungswendel 
umgebende InnenflSche zur Abgabe eines 
gewunschten Medikaments von der Innenfia- 35 
che in den Freiraum des Elektrodenkopfs auf- 
weist, und 

eine am Elektrodenkopf angebrachte Elektro- 
denfiache, die an das feme Ende des langge- 
streckten Leiters angeschlossen ist, 40 
dadurch gekennzeichnet, da(3 der Freiraum 
zum fernen Ende der Leitung hin offen und die 
Befestigungswendel bezuglich der gesteuerten 
Freigabe-Einrichtung drehbar ist. 

45 

2. Leiter nach Anspruch 1, wobei der Elektrodenkopf 
eine Einrichtung (10) mit einem inneren Freiraum 
und auBerhalb dieser Einrichtung und sich in die 
feme Richtung erstreckend eine Zylinderman- 
schette umfaBt, die entlang ihres Umfangs an ihren so 
nahen und fernen Enden nach innen gerichtete 
Vorsprunge aufweist, wobei die Vorsprunge am 
nahen Ende der Manschette an der genannten Ein- 
richtung angreifen, die gesteuerte Freigabe-Ein- 
richtung (30) am fernen Ende der genannten 55 
Einrichtung von der Manschette umgeben ange- 
bracht ist und die nach innen gerichteten Vor- 
sprunge am fernen Ende der Manschette jenseits 
der gesteuerten Freigabe-Einrichtung angeordnet 


sind, wodurch die gesteuerte Freigabe-Einrichtung 
(30) am Elektrodenkopf angebracht und in ihm ent- 
halten ist. 

3. Leiter nach Anspruch 1 oder 2, wobei die Elektro- 
denoberfiache auf der Befestigungswendel (18) 
angeordnet ist. 

4. Leiter nach Anspruch 1 oder 2, wobei die Wendel 
(18) von einer ersten Position, in der sich ihr femes 
Ende beim fernen Ende des Elektrodenkopfs bef in- 
det, zu einer zweiten Position, in der sich ihr femes 
Ende jenseits des fernen Endes des Elektroden- 
kopfes befindet, vorschiebbar ist. 

5. Leiter nach Anspruch 4, wobei die Wendel (1 8) von 
der ersten zu der zweiten Position vorschiebbar ist, 
indem sie gedreht wird, und wobei der langge- 
streckte Leiter (14) innerhalb eines Mantels dreh- 
bar angebracht und mechanisch mit der 
Befestigungswendel gekoppelt ist, wodurch eine 
Drehung des Leiters eine Drehung und einen Vor- 
schub der Befestigungswendel von der ersten zu 
der zweiten Position bewirkt. 

Revendications 

1 . Fil eiectrique medical, comprenant : 

un corps allonge isolant, comportant une extre- 
mite proximale et une extremite distale; 
un conducteur allonge (14) possedant une 
extremite proximale et une extremite distale, 
monte dans ledit corps isolant du fil; 
une t§te d'eiectrode (10) mont6e sur I'extremite 
distale dudit corps isolant du fil et pourvue 
d'une lumi&re (12), 

une heiice de fixation (18) possedant une 
extremite proximale situ6e k I'interieur de ladite 
lumidre, et une extremite distale s'&endant & 
partir de I'extremite distale dudit fil; 
un dispositif de liberation contrd!6e (30) poss6- 
dant la forme d'un cylindre creux, monte dans 
ladite t£te d'eiectrode, ledit dispositif de libera- 
tion contrdl6e poss^dant une surface int^rieure 
entourant ladite heiice de fixation et apte & r£a- 
liser reiution d'un medicament d6sir6 depuis 
ladite surface irrterieure dans ladite lumi^re de 
ladite t§te d'eiectrode; et 
une surface d'£lectrode, mont6e sur ladite t§te 
d'6lectrode et coupiee ^ I'extremite distale 
dudit conducteur allonge, 
caracterise en ce que ladite iumiere est 
ouverte en direction de Textremite distale dudit 
fil, et que ladite h6lice de fixation peut tourner 
par rapport audit dispositif de liberation contrd- 
lee. 
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Fil eiectrique medical selon la revendication 1 , dans 
lequel ladite t§te d'eiectrode comprend un element 
(10) poss6dant une lumiere interieure, et un man- 
chon cylindrique (32) monte a I'exterieur dudit 6I6- 
ment et s'etendant sur le cote distal par rapport 5 
audit element, iedit manchon poss£dant des par- 
ties saiilantes dirig6es vers I'interieur et reparties 
sur sa circonf6rence au niveau des extr6mit6s 
proximale et distale dudit manchon, les parties 
saiilantes pr6sentes sur I'extremite proximale dudit w 
manchon s'appliquant centre Iedit element. Iedit 
dispositif de liberation contrdiee (30) etant monte 
sur I'extremite distale dudit element, entoure par 
Iedit manchon, lesdites parties saiilantes dirigees 
vers I'interieur et situees au niveau de I'extremite 75 
distale dudit manchon etant montees d'une 
maniere distale par rapport audit dispositif de libe- 
ration contrfiiee, ce qui a pour effet que Iedit dispo- 
sitif de liberation contr6!6e (30) est monte sur et est 
loge dans ladite t§te d'eiectrode. 20 

Fil eiectrique medical selon la revendication 1 ou 2, 
dans lequel ladite surface d'eiectrode est situ6e sur 
ladite heiice de fixation (18). 

25 

Fil eiectrique medical selon la revendication 1 ou 2, 
dans lequel ladite heiice (18) peut etre avancee 
d'une premiere position, dans laquelle I'extremite 
distale de ladite heiice est adjacente a I'extremite 
distale de ladite tete d'eiectrode, jusqu'a une 30 
seconde position, dans laquelle I'extremite distale 
de ladite heiice est situee dans une position distale 
par rapport a ladite t§te d'eiectrode. 

Fil eiectrique medical selon la revendication 4, dans 35 
lequel ladite heiice (18) peut avancer de ladite pre- 
miere position a ladite seconde position par rotation 
de ladite heiice, et dans lequel Iedit conducteur 
allonge (14) est monte de maniere a pouvoir tour- 
ner a I'interieur d'une gaine (16) et est couple 40 
mecaniquement a ladite heiice de fixation, ce qui a 
pour effet qu'une rotation dudit conducteur provo- 
que une rotation et une avance de ladite heiice de 
fixation de ladite premiere position a ladite seconde 
position. 45 
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